. The effects of training on various fitness parameters including strength, flexibility, body composition and cardiovascular endurance have been investigated. Measurement of these fitness parameters by the physical educator is necessary to discover the functionally unfit and to classify the functionally fit in positions of various levels of efficiency (11, p. 301).
adequate exercisers. Ten healthy women were selected as subjects in each group. Subjects ranged in age from 22 to 35 years and were within the normal weight range according to standard tables. Each subject was tested in accordance with the appropriate protocol on the Bruce test All test comparisons reached significance except for the one contrasting the 12 Minute Run scores of the two groups with the lowest activity levels. It was concluded that for the population of women at various levels of habitual activity who are represented by the selected sample in this study: the Bruce Multistage Treadmill test and the Cooper 12 Minute Run test measure largely the same type of cardiovascular endurance performance and that each test appears to adequately discriminate among women of divergent levels of habitual activity except at the lowest levels. Measurement of cardiovascular endurance, however, has been a difficult task in that it is difficult to separate it from other fitness parameters; power, strength, speed, and flexibility (13, p. 106).
COMPARISONS OF THE HABITUAL ACTIVITY LEVEL
Oxygen uptake or vo 2 is generally considered to be the best single criterion of cardiovascular endurance (4, 12, 14, 15) The most common measure of cardiovascular endurance performance is the distance run. Some type of distance run is included in most motor fitness or physical fitness batteries. Because of the increased interest in aerobic conditioning, the recommended distances are becoming longer than before; the 1 1/2 mile run and the 12 minute run for distance are being suggested (25) . In shorter runs, the measurement of anaerobic performance becomes an important factor. Longer runs, such as those mentioned above, are better measures of endurance (19) .
The distance an individual can run in 12 minutes was proposed and popularized by Cooper (26) as a test of cardiovascular endurance.
His basic research was conducted with Air Force personnel, but in subsequent studies, he and his wife (2) Willingness of an individual to entend him/herself in performing certain tests is inseparable from the actual measure of fitness.
Keeney (28, p. 30) says 11 Motivation joins hand in hand ~ith the utilization of strength, endurance, and coordination in both testing situations and everyday living.
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In factoring out motivation, however, Ryan (29) did report a study in which the use of four different extrinsic motivational conditions (electric shock, knowledge of results, exhortation, and verbal requests to do well) produced no differences among four matched subgroups doing a grip strength test. In a study of young men tested maximally on the bicycle ergometer, Wilmore (30) employed the combination of desire to improve and peer pressure as motivation.
Riding time on the bikes did increase; however there was no significant increase in maximum physiological response.
Training has been shown to have an ·effect on measurements of Pollock (33) has demonstrated that variables, including intensity, duration, frequency, and mode of training all contribute to training effect. What seems to be of most importance is the total amount of work completed.
The work done by a person may be translated into physical units by using either of two approaches: One, measure the amount of mechanical work done in a standardized situation (i.e. using a bicycle ergometer or motorized treadmill). Two, measure the energy expended in any situation, generally from oxygen uptake. Since body weight affects physiological loads, to correct for this factor, energy expenditure during an activity is divided by energy at complete rest.
The multiples of the metabolism at rest or METS is the result. The ratio of the metabolic rates at rest is used as an index of the intensity of exercise (12, 23) .
Minimal intensities required to effect a training response • appears to be around 50 to 60% of V02max (33). The American College of Sport Medicine (ACSM) Guidelines (23) suggest ~n individual train at 60% of his functional capacity in METS or at 70% of the available heart rate range (maximum heart rate-resting heart rate).
Duration is another important variable in training response. The importance of the mode of exercise is closely related to intensity. Some activities inherently have higher intensities.
Others, such as walking and running, vary as to their intensity by the speed in which they are executed. The ACSM Guidelines has listed (13, p. 31) the approximate range in energy cost for many leisure and sport activities.
• In summary, it has been shown that oxygen uptake of V02max is the best single physiological measure of cardiovascular endurance .
• Bruce, using his own protocol, observed that measures of V02 highly correlate with total duration of the multistage exercise test.
Cooper and others have also shown the 12 Minute Run to be a good The Bruce test scores and 12 Minute Run scores will reflect the amount of habitual work done in training by women subjects.
The present study attempts to test the above two hypotheses.
CHAPTER IV METHODS AND PROCEDURES

Population of the Study
The population of this study included accessable women volunteers between the ages of 22 and 35 years, who have been determined to be free of major health problems by a physician, not overweight according to standard weight tables, and who have been on a consistent exercise program for a minimum of two months.
Method of Sample Selection
Ideally, a random sample would have been desirable in this study, but was not possible due to cost and availability of subjects.
Volunteers were solicited by poster and word of mouth from around Multnomah County; specifically they were obtained from Portland State University students and personnel, and from YMCA Fitness Center members and personnel. Volunteers were used to insure that no human rights were violated in subjecting the participants to maximum stress and to insure that the participants were motivated to perform their best on the tests.
Four categories are stratified in the sample: non-exercisers, minimal exercisers, adequate exercisers, and more than adequate exercisers. The criteria for placing volunteers into categories are seen in Table I . Volunteers were solicited for each category. Once the limit of 10 subjects in a group had been attained, any additional volunteers meeting the criteria for that group were not used.
If a subject did not meet all the criteria for placement-in a specific group, she was placed in the next lower group. An activity survey (Appendix 2) was administered to each participant to determine:
1. weekly activity 2. the activity 1 s intensity, duration, and frequency
From the information obtained in the activity survey, participants were stratified into the following categories: non-exercisers, minimal exercisers, adequate exercisers, and more than adequate exercisers. To be eligible for stratification into these groups, all the described criteria for that group have been met (see Table I ). Also, participants were not allowed to engage in any strenuous physical activity the day of the run. There were no controls over whether the participants ran singly or in groups; nor was there control over weather and track conditions.
All participants were tested for cardiovascular endurance using A bi-polar lead (from V5 position to the inferior tip of the right scapula) was used to monitor ECG for heart rate at the end of each three minute interval and at the test endpoint. An individual's score reflected the total time in seconds that she was able to complete on the treadmill test.
Participants were instructed not to exercise the day of the test or to eat or drink two hours prior to the test. Too, no depressants or stimulants were to be taken that day. Each participant was encouraged to continue walking/running on the treadmill as long as she possibly could, but to discontinue if she could not go any longer, or if she experienced any nausea, dizziness, or other unusual symptoms.
The running test was administered within one week of the treadmill test, with convenience dictating the order of the tests performed. Minute Run and the Bruce test are presented in Table III . As indicated in Table III , the subjects in this study were similar physically.
While the more than adequate exercise group did have a slightly lower mean weight, it was within one standard deviation for all the other groups. This lower mean weight might have been due to training effects as involvement in intense activities may have had an effect of keeping these subjects' weight down, or they may have been more aware of the need for weight control. It is also possible that the inherent smaller size in an individual predisposed her to more intense involv~ment in activity. Nevertheless, the differences found between any of the groups in age, height or weight did not follow any apparent pattern. In other words, they seem to be tests which measure highly similar types of cardiovascular endurance performance for the tested population.
Subjects in this selected population may be more motivated to do well on the prescribed tests than women in the general population.
Also, motivation on the two tests may have differed within individuals; for instance, one may have had more incentive to continue running on a motorized treadmill at a set pace than at a self-determined pace as in the 12 Minute Run. Another factor which may have influenced the outcome was the lack of systematic order in administering the tests. weeks. An alternative explanation is that the criteria were adequate, but that the typical level of activity in the minimal exercise group was below the 11 threshold 11 level of activity to improve one's endurance capacity, as described by Pollock (33) and others (12, 23, 32 ). 
